Abstract
Leaderless group discussions (LGDs) constitute one of the oldest assessment center exercises.
In recent times, their added value has sometimes been questioned in light of trends to streamline assessment centers. The purpose of the present study is to examine the incremental validity of LGD ratings over cognitive ability scores and personality ratings for the prediction of extrinsic career success (i.e., promotion speed and number of promotions). We investigated this issue in the context of the promotion of French naval officers (N= 93) in an academy for high-level executive positions over a 10-year period. Results indicated that LGD ratings accounted for incremental variance in the prediction of promotion criterion measures, beyond cognitive ability and personality test scores. These results confirm that LGD ratings provide a unique contribution to the prediction of extrinsic career success in high-level executive positions.
Incremental Validity of Leaderless Group Discussion Ratings over and above General Mental Ability and Personality in Predicting Promotion
The leaderless group discussion (LGD) was first developed in a military context (Bass, 1954) . Prior to World War II, it originated in the German Army, particularly in the German Navy (Ansbacher, 1951) . The technique was subsequently used in the British Navy and United States Army (Bass, 1954) . The LDG was part of a larger program of officer assessment via traditional tests, situation tests, and other procedures. The LGD is based on the following principles: Several assessees are asked to engage in a discussion as a group for a given amount of time. No one is appointed as leader. Two or more assessors observe the interactions of the group and rate each member, usually via a checklist. The assessors do not participate in the discussion. The checklists typically include items related to initiative, effectiveness in the presentation of ideas, and observable influence on the other members. As a result of quantifying the checklist ratings, a score is obtained, representing the individual member's status in that particular LGD group. Apart from these general principles, the design of LGDs also varies in terms of the number of assessors, the length of discussion time, and the directions given to the group (Gleason, 1957) .
The LGD was and is still regarded as an important exercise in assessment centers alongside other exercises such as oral presentations, in-baskets, case studies, and role plays (Thornton III & Mueller-Hanson, 2004) . Eurich, Krause, Cigularov, & Thornton (2009) identified 43% of organizations reporting their use in United States. One reason is that the
LGD enables to get a unique perspective on how candidates "get ahead" (as indicated by leadership/ influencing behaviors) as well as "get along", (as indicated by prosocial/ team oriented behaviors, Hogan & Shelton, 1998 LGD where the problem presented to the group is intentionally ambiguous, where the personal-social composition differs from group to group" (Kaess, Witryol, & Nolan, 1961, p. 345) . Apart from the potential variability in topical discussions and group composition, other potential thorny issues deal with the cognitive demands placed on assessors when observing the fast interactions among multiple candidates. Despite these possible drawbacks, research documented that both the inter-rater reliabilities (Jones, 1981) and criterion-related validities of LGD ratings were satisfactory. For example, Robertson & Kandola (1982) found an uncorrected correlation coefficient of 0.34 between the performance obtained in an LGD and subsequent job performance. In addition, there is research showing that LGDs are less prone to coaching effects than other assessment center exercises (Kurecka, Austin, Johnson, & Mendoza, 1982; Lievens, 2002; Petty, 1974) .
More recent concerns related to
LGDs focus on their costs and logistics. It is then argued that nowadays it has become increasingly difficult to assemble at the same time a group of potentially geographically dispersed candidates. This has led to the development of online AC exercises (Tippins & Adler, 2011; Weekley, Hawkes, Guenole, & Ployhart, 2015) and to pressing questions whether more efficient procedures (e.g., personality inventories) might suffice for providing insights in how candidates get along (e.g., agreeableness) and get ahead (e.g., conscientiousness). Indeed, various studies have established links between personality and small group and leadership performance, respectively (Barry & Stewart, 1997; Bono & Judge, 2004; Waldman, Atwater, & Davidson, 2004) In light of these utility questions inherent in LGDs, this study aims to examine the extent to which LGD ratings significantly add to the prediction above and beyond the Big Five personality trait and general mental ability. The present study is situated in the French
Army. An assessment center was set up -for research and developmental purposes only-prior to French naval officers entering the Military Defense Academy. Once enlisted in the Military Defense Academy, all officers typically receive only high evaluations by their respective supervisors because all of them are considered to be elite officers. Accordingly, there exists virtually no variability in officers' job performance ratings. As the French army faces the problem of retaining "high-potential" officers who are highly coveted by the defense industry (an industry that offers higher salaries), promotions serve as an "unofficial" approach for retaining the best of them. This promotion system in the French Navy corresponds to the notions underlying tournament theory (Lazear & Rosen, 1981) . According to this theory, employees' extrinsic career success (e.g., promotion) is based on relative performances (people are ranked relative to one other) instead of on their performance and productivity on the job per se (which show little or no variance). In such contexts, it has been argued to use promotions as criterion measures for gauging the quality of the personnel (Kumazawa, 2010) .
Therefore, this study relied on promotion speed and the number of promotions as criterion measures (as indicators of extrinsic career success), thereby controlling for tenure.
Study Background
Extrinsic career success "refers to outcomes that are both instrumental rewards from the job or occupation" (Seibert & Kraimer, 2001, p. 2) and includes observable outcomes such as salary and promotions (Judge, Higgins, Thoresen, & Barrick, 1999; Ng, Eby, Sorensen, & Feldman, 2005; Seibert & Kraimer, 2001) . Ng et al. (2005) conducted a metaanalysis in which they examined the relationship between various characteristics and objective and subjective career success. Stable individual differences such as the Big Five personality traits and cognitive ability were also scrutinized. Results showed that Extraversion and Conscientiousness positively predicted the number of promotions, whereas Emotional Stability and Agreeableness emerged as negative predictors. In the meta-analysis, there were not enough data points for estimating the validity of cognitive ability in relation to promotion. However, cognitive ability was a significant predictor of another objective career success criterion, namely salary. It was noteworthy that Judge et al. (1999) found exactly the same results. Apart from cognitive ability, the same four personality traits were enduring predictors of extrinsic career success, even over a time period of 50 years.
Besides personality and cognitive ability, assessment center ratings have also a long history of being used as instruments for predicting career progression (see the well-known Management Progress Study, Howard & Bray, 1988) . Gaugler, Rosenthal, Thornton, and Bentson (1987) meta-analyzed the relationship between assessment center ratings and a composite of career advancement criteria (e.g., number of promotions, salary). They found a corrected validity coefficient of .36 between the overall assessment center rating and career advancement. Unfortunately, these results were not broken down by assessment center exercise. In addition, no incremental validity analysis was conducted. Therefore, the added value of LGD ratings over and above personality and cognitive ability in the prediction of extrinsic career success was not determined. More recent AC meta-analyses on the level of assessment center dimensions do also not permit to ascertain the incremental variance in extrinsic career success explained by LGD ratings over and above personality and cognitive ability scores (Arthur, Day, Mcnelly, & Edens, 2003; Goffin, Rothstein, & Johnston, 1996; Kasten, Dayan, & Fox, 2002; Meriac, Hoffman, Woehr, & Fleisher, 2008) At the backdrop of the above, this study investigates the incremental validity of LGD ratings over and above the Big Five personality traits and cognitive ability for predicting promotion criterion measures (promotion speed and number of promotions) as extrinsic career success indicators. In particular, we conduct two types of incremental validity analyses. The first traditional incremental validity strategy examines whether adding predictor methods explain extra variance in criteria of interest beyond that which is accounted for by other, less expensive predictor methods (Schmidt & Hunter, 1998) . As the validity of cognitive ability test scores and self-report personality inventory ratings have been well established (Hurtz & Donovan, 2000; McHenry, Hough, Toquam, Hanson, & Ashworth, 1990; Ree & Earles, 1991; Salgado, 1998; Schmidt, 2002) and given that these predictors are less expensive, we examine whether all dimensions measured by LGD provide incremental validity beyond these two predictors in explaining promotion criteria. We expect this to be the case because an LGD enables to observe actual behavior of candidates in a simulated situation. Such samples of behavior should add to the predictions made solely based on cognitive ability or self-reported personality ratings (Callinan & Robertson, 2000) . This first strategy is especially insightful from a practical utility standpoint because the results allow streamlining a selection process.
This leads to the following hypothesis:
LGD dimension ratings will add significant incremental variance in predicting the speed of promotion and the number of promotions over and above cognitive ability scores and personality ratings.
However, this first incremental validity analytic strategy also comes with a conceptual drawback. That is, no meaningful conceptual conclusions can be drawn because the results might result from the LGD being a different selection procedure than a personality inventory or from LDG capturing constructs other than the Big Five personality traits. Therefore, we also conduct more construct-driven incremental validity analyses. In these analyses, the construct under investigation is held constant. Such analyses avoid the pitfall of confounding the content (constructs measured) with the methods (techniques used for measuring the specific content (see Arthur & Villado, 2008; Lievens, Harris, Van Keer, & Bisqueret, 2003) so that we are able to determine whether dimensions as measured by the LGD method provide incremental variance over and above conceptually related constructs measured by a different method (e.g., a personality inventory).
These more construct-driven incremental validity analyses require that the dimensions assessed by this study LGD (i.e., influence, organizing and planning, and problem solving) are conceptually linked to personality traits. Lievens, Chasteen, Day, and Christiansen (2006) asked experts to make such conceptual linkages. On the basis of the expert ratings of we linked influence to Extraversion, organizing and planning to Conscientiousness, and problem solving to Openness. As cognitive ability is a general predictor, it was also always included in all the incremental validity analyses. In short, this leads to the following set of hypotheses: 
Method Sample and Procedure
The assessment center took place prior to entering the Military Defense Academy ("Collège interarmées de Défense"). This academy is the highest institution for training senior French army officers. The data originated from assessment centers organized over a 4-year time span (between 1998 and 2001) in which a sample of 125 French male Navy officers were assessed. The sample is homogeneous regarding education level and job experience. The officers were asked to participate in the assessment center for research (to make improvements to the selection process) and development purposes, thereby mitigating the possibility of criterion contamination.
During each assessment center session, three candidates participated over a one-day period in a variety of exercises including an in-basket, a role-play, and a LGD (always at the end of the day). In addition, all candidates were also administered a cognitive ability test battery and a personality inventory.
Assessors were both psychologists and military officers. They participated in approximately 10 hours of frame-of-reference training (Lievens, 2001; Schleicher, Day, Mayes, & Riggio, 2002) prior to serving as assessors. The training focused on defining the dimensions, behavioral observation, and the appropriate scoring of effective and ineffective behaviors. To check the content of exercises and the behavioral checklists an experimental pilot assessment center was conducted in 1998. All the exercises were videotaped and constituted excellent material in the frame-of-reference training.
Measures
Leaderless group exercise scores.
The purpose of the LGD was to reach a solution regarding the allocation of budget lines that would suit all participants. The LGD was structured in that each of the three candidates was given an initial position and some supporting information to use in the presentation of his point of view. Each candidate was also provided with 45 minutes to read a scenario summarizing the problem and to write down issues and potential strategies. In the actual discussion, one candidate was responsible for the implementation of the personnel policy, another candidate was in charge of the budget, and the third candidate was responsible for military staff recruitment. As noted, assessors were both experienced psychologists and military officers. Each candidate was assessed by two or three assessors.
Behavioral checklists were based on a previous job analysis conducted in 1997 using the critical incident technique (Flanagan, 1954) . Assessors recorded their observations using a 0-2 scale: 0 = behavior did not occur, 1 = behavior was exhibited by the candidate once, and 2 = behavior occurred more than once. Each behavioral checklist was first filled separately by professional and non-professional raters. In a second step, psychologist and military officer(s) reached consensus on the ratings and completed together the behavioral checklist.
In this study, candidate scores were calculated on the basis of the consensual checklist.
In previous research (Borteyrou, Bruchon-Schweitzer, Rascle, & Collomb, 2006) , exploratory factor analyses revealed that the behavioral checklist item ratings could best be represented by three underlying factors. The first factor included 21 items (e.g., "propose adequate solutions", "decide at the appropriate time") describing "the extent to which an individual gathers information, effectively analyzes data and information, generates viable options, ideas and solutions and generates and recognizes imaginative solutions" (Arthur et al., 2003 p. 135 ). This factor was thus labeled "problem solving". The second factor included 15 items (e.g., "convince others that we are right", "question the inverse argument", "show that he's right"). Items loading this factor describe "the extent to which an individual persuades others to do something or adopt a point a view in order to produce desired results and takes action in which the dominant influence is one's own conviction rather than the influence of others' opinion" (Arthur et al., 2003, p. 134 ). This second factor was labeled "influencing others".
The third factor consisted of 8 items concerning organizing and planning (e.g., "organize teamwork", "search the consensus with others", "assign tasks"). Items loading on this factor describe "the extent to which an individual systemically arranges his/her own work and resources as well as that of others for efficient task accomplishment" (Arthur et al., 2003 p. 135) . So, the emergence of these dimensions (i.e. "problem solving", "influencing others" and "organizing and planning") corresponded well to several dimensions in Arthur et al.'s (2003) taxonomy of assessment center dimensions. The ratings on the items that loaded on these respective factors were summed to compute dimension scores on the LGD. Internal consistency reliability coefficients associated with the "problem solving", "influencing others" and "organizing and planning" scores were .90, .86, and .75, respectively. This study used the checklist items that resulted from these analyses. We refer interested readers to XXX (2006) for more details about the psychometric characteristics of the LDG checklist scores.
Personality measure. We used the French version of the NEO personality inventory that is based upon the five-factor model of personality (Costa, McCrae, & Rolland, 1998) . It measures Neuroticism, Extraversion, Openness to Experience, Agreeableness, and Conscientiousness. Each single factor/domain consists of six primary factors/facets, which are summed to form a total domain score. The inventory is composed of 240 self-descriptive statements. There are six 8-item facet scales designed to capture the qualities that are subsumed by these domains. Items are answered on a 5-point scale ranging from strongly agree (1) to strongly disagree (5), and scales are balanced to control for the effects of acquiescence. Internal consistency for the domain scales ranged from .76 to .93. In addition, 3-and 6-year retest coefficients of adults' scores ranged from .63 to .83 (Costa et al., 1998 ).
In our study, an exploratory factor analysis showed that the facet scales typically had the highest loadings on their designated Big Five factors. As an exception, note that the Openness factor split into two factors (Griffin & Hesketh, 2004; Mussel, Winter, Gelléri, & Schuler, 2011) , providing a six-factor solution. For consistency with prior research, we report only the global Openness score. The internal consistency reliability coefficients for the Big Five personality scores in Table 1 are satisfactory. Ability measure. We used the Culture Fair Intelligence Test (Cattell, 1974) , which is a paper-and-pencil perceptual test that consists of abstract geometric forms. It can be considered one of the best available fluid intelligence measures (Colom & García-López, 2003) . It consists of four subtests that were selected in light of their correlation with Spearman's general mental capacity. In the first test (3 minutes, 13 items) candidates had to select from five choices the one that best completes a progressive series. In the second subtest (4 minutes, 14 items), candidates were required to identify from among five figures the one that is different from the others. The third subtest (3 minutes, 13 items) required candidates to complete a matrix of geometric figures by choosing from one of five figures presented. In the last subtest (2 minutes, 10 items), candidates' task was to select from five choices the one that duplicates a topological relationship among geometric forms that is the same as the one given.
Criterion measure. Given the lack of variance in job performance ratings, promotion speed and number of promotions in the Academy served as criterion measure. As noted above, these criterion measures can be conceptually placed under the umbrella term of extrinsic/objective career success (Ng et al., 2005) . Promotion-related variables and other career advancements indicators have also often been used as criteria in prior assessment center research (Gaugler et al., 1987; Jansen & Stoop, 2001; Jansen & Vinkenburg, 2006) and other fields (Kirchmeyer, 2002; Kumazawa, 2010; Shipilov, Labianca, Kalnysh, & Kalnysh, 2014 ).
All participants were high-ranking French military officers at the time of the assessment center. Most of them were "capitaine de corvette" (the first rank of commanding officer) or "capitaine de frégate" (the second rank of commanding officer). In 2014, all participants were "capitaine de vaisseau" (the third rank of commanding officer) or "amiral"
(the first rank of general officer). We counted the number of promotions. This criterion measure varied between 1 and 3. Regarding the speed of promotion criterion, this was determined on the speed of promoting between the second and third ranks of commanding officer. This varied between 60 months (i.e., 5 years) and 114 months (i.e., more than 9 years). The mean promotion speed was 6.5 years (see Table 1 ). Given that higher values for promotion speed indicate less objective career success, we recoded this measure so that higher values are indeed indicative of promotion speed. As could be expected, there was a high positive correlation (.56; p <.01) between number of promotions and promotion speed.
The officers who had left the institution between 1998 and 2013 (n=32) were not taken into account in this study. So predictor-criterion analyses were conducted on a basis of 93 navy officers' data.
Control Measures. We did our utmost best to control for various possible extraneous contaminating factors that might affect the speed of promotion and number of promotions. As noted above, the assessment center results were not divulged to the superiors of the officers.
In addition, we controlled for cohort (as noted above, there were four cohorts) and tenure.
Finally, note that during this period the officer promotion system was not affected by governmental budget cuts. Table 1 presents the means, standard deviations, and correlations among this study's variables. In terms of the correlations between the different predictors, it was noteworthy that two 1 of the LGD dimensions were significantly associated with GMA. Conversely, the LGD dimensions were not significantly related to the personality traits. These results suggest that this particular LGD taps especially into cognitive ability (see also Hoffman et al., 2011 p. 384 ).
Results and Discussion

Descriptive Statistics
The first rows of Table 1 display the bivariate correlations between the various predictors and criteria. Cognitive ability scores were significantly correlated with promotion speed (r=.29, p<.01) and with number of promotions (r=.20, p<.05), confirming the importance of ability measures in predicting extrinsic career success (Judge et al., 1999; Ng et al., 2005) . Given that our sample is range restricted (all candidates are highly educated), this study's predictive validity coefficients are probably somewhat lower than in meta-analytic research with job performance as criterion (Schmidt & Hunter, 1998) .
Concerning the predictive validity of the personality trait ratings, our results underline the importance of neuroticism (r=-.23, p<0.05) and openness (r=.23, p<0.05) in predicting promotion speed. The observed validity coefficient related to neuroticism is slightly higher than that generally found in previous meta-analyses (an average observed validity of .09, Salgado, 2003) . A possible explanation is that neuroticism is a particularly relevant personality factor in a military setting because officers are regularly exposed to stressful and confusing situations. In this context, emotional stability can be envisaged as a resource that enables them to be more effective. Although Openness was the only personality trait that was not significantly related to promotion in the meta-analysis of Ng et al. (2005) , it was a significant predictor in our study. Griffin and Hesketh (Griffin & Hesketh, 2004) posit that openness may be relevant only in certain situations or occupational groups, such as those characterized by novelty or complexity. Conscientiousness scores were associated with the number of promotion (r=.20, p<.05) but there was no significant relationship between conscientiousness and promotion speed.
Regarding the predictive validity of the LGD dimension scores, our results demonstrate links between specific aspects of behavior assessed during this exercise and promotion speed and number of promotions. All three LGD ratings were significant predictors. More precisely, the observed correlation between the LDG rating on "organizing and planning" and promotion speed is .38 (p<.01), whereas the correlation between promotion speed and LGD ratings on "influencing others" and "problem solving" were .30 (p<.01) and
.22 (p<.05), respectively. Correlations between LGD ratings and number of promotions were also significant.
Tests of Hypotheses
Hypothesis 1 posited that LGD dimension ratings would have incremental validity over personality and cognitive ability in predicting the two promotion criteria. A hierarchical regression analysis was conducted. The two control variables were introduced in the first step to ensure that the year of assessment (cohort) and tenure did not affect the criterion measures.
The cognitive ability test score was entered in the second step. In the third step, the Big Five personality trait ratings were entered. In the final step, three LGD dimension scores were entered to ascertain their additional variance over cognitive ability and personality factors. LGD dimension scores accounted for a significant additional portion of the variance in promotion speed over cognitive ability and personality (ΔR²=.10**). A similar result was found for number of promotions (ΔR²=.13**). Note that the personality trait ratings did not provide significant incremental validity over cognitive ability scores for both promotion speed and number of promotions (respectively ΔR²=.07, ns and ΔR²=.06, ns). Although the added prediction is not significant, the size of the incremental variance of personality is consistent with previous findings. For instance, Meriac et al.'s (2008) meta-analysis obtained a similar added contribution of the five personality traits over cognitive ability (ΔR²=.09).
The second set of hypotheses (Hypotheses 2a, 2b, and 2c) proposed that a LGD rating on a specific dimension would have incremental validity for predicting the promotion criteria over and above conceptually related personality ratings (and cognitive ability). So, these hypotheses kept the construct under investigation constant. Table 3 summarizes the results of these incremental validity analyses. For example, in the regression related to the added value of the LGD rating on problem solving, we entered the controls in the first step, cognitive ability test scores in the second step, and the Openness rating in the third step because
Openness is conceptually related to problem solving (see Lievens et al., 2005) . As a common thread running through each of these hierarchical regressions, the LDG rating on a specific dimension explained incremental variance over the conceptually related personality rating (and cognitive ability test score), implying that the added value of the LGD rating is due to the LGD method (and not because another construct was assessed). In particular, Hypotheses 2a and 2b were fully supported. There was partial support for Hypothesis 2c: The additional explained variance was observed for number of promotions (ΔR²=.04, p<.05) but not for promotion speed (ΔR²=.02, ns).
Some limitations should be acknowledged. A first limitation refers to the relatively small sample of officers and to the fact that the predictor methods were administered for research purposes. Clearly, these results should be replicated in larger samples and in actual selection contexts. Second, promotion criteria were used. Although these promotion criteria have often been used in assessment center research (e.g., Gaugler et al., 1987; Jansen & Stoop, 2001 ) and we tried to control for two key potentially contaminating variables, they might be influenced by other aspects such as political skills (Blickle et al., 2008 Despite these caveats, the key result of this study is that it confirms the utility of organizing LGDs. We found that ratings in LGDs provide a unique contribution to the prediction of promotion (measured on average 6.5 years later) in high-level executive positions beyond cognitive ability and personality. (1998, 1999, 2000, 2001) (1998, 1999, 2000, 2001) 
